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SPERMATOPHORES AND FEMALE REPRODUCTIVE DUCTS, 


Fig. Scepsis fulvicollis, Apantesis arge, Isia isabella, 
Estigmene acraca, Peridroma margaritosa, Platysenta 
videns, Schinia marginata, Autographa brassicac, Cato- 
10. amatrix, 11. Plathypena scabra, 12. 
Coryphista badiaria, 13. Tlascala 14. Carpo- 
capsa pomonella. 15. Halisidota tessellaris, 16. caryae, 17. 


ENTOMOLOGICAL NEWS 


The Relations the Spermatophore the Female 
Reproductive Ducts Lepidoptera. 
Lincoln University, Pennsylvania. 
(Plate I.) 

Spermatophores Lepidoptera have been known for many 
years. Balbiani, Hagen, Norris and Stitz discuss them con- 
nection with their principal subject. The first study devoted 
entirely spermatophores that Petersen, 1907. The only 
other work this subject that the author, 1939. Higher 
Lepidoptera have the seminal duct extending from the bursa 
copulatrix its duct the vagina. The sperms follow this 
path from the spermatophore the bursa the vagina and 
thence the spermatheca. The purpose this paper 
discuss the relationship the spermatophore the bursa 
copulatrix and the seminal duct. 

wish thank Dr. Philip Calvert for his kindness dur- 
ing the progress this investigation, Mr. John Cadbury, 
3d, for identifying the specimens and Dr. Glenn Richards, 
Jr., for criticisms and helpful suggestions. 

Females were captured means light trap described 
author, 1939. The reproductive organs were dissected 
salt solution and the contents the bursa ob- 
served. The diagrams were drawn with the aid camera 
lucida using the same power the same microscope through- 
out. 

Although the shapes the bursa and spermatophore vary 

considerable degree even the same family, the females 
observed, according this study, are classes and 
Class composed those females having the spermato- 
phore direct communication with the seminal duct. Since 
most the females observed belong this class, the bursa 
and spermatophore only few serving types are figured. 


Some specimens had more than one spermatophore; each rep- 
resents pairing, but only one time communicates with 
the seminal duct Members class not have the 
spermatophore communicating directly with the seminal duct, 
but with duct that leads secretion-filled The 
seminal duct extends from this reservoir the vagina. last 
class primitive moths has seminal duct. The spermato- 
phore opens into the bursal duct, which extends the vagina. 
The anatomy this type given forthcoming paper. 

The insects are taxonomically arranged descending order. 
Names used are those the McDunnough check list unless 
otherwise indicated. 


Class 
Macro-lepidoptera Ceramica picta Harr. 
Superfamily Noctuoidea Protoleucania albilinea Hbn. 
Family Amatidae Subfam. Amphipyrinae 
Scepsis fulvicollis Hbn. Fig. helva Grt. 
Family Arctiidae Oligia fractilinea Grt. 
Subfam. Arctiinae Platysenta videns Gn. Fig. 
Apantesis arge Dru. Fig. grata Hbn. 
Isia isabella Fig. tarda Gn. 
Estigmene acrea Dru. Fig. partita Gn. 
Family Phalaenidae Prodenia ornithogalli Gn. 


Subfam. Phalaeninae Ogdoconta cinereola Gn. 

Agrotis ypsilon Rott Subfam. Heliothiinae 
Feltia subgothica Haw. 


Heliothis obsoleta Fabr. 
Peridroma margaritosa Haw., 
Fig. Schinia arcigera Gn. 


Scotogramma Rott. Acontiinae 
Polia subjuncta Erastria carneola Gn. 
legitima Subfam. Plusiinae 
renigera Steph. Autographa brassicae Riley Fig. 


Bursa usually without any secretion. these species only the 
reservoir that filled with secretion. 


Bursa and spermatophore similar that Peridroma margaritosa 
Haw. 


Bursa and spermatophore similar that marginata. 
and spermatophore similar that brassicae. 


Subfam. Catocalinae 
Catocala palaeogama Gn. 
amatrix Hb. 

ultronia 
Caenurgina crassiuscula Haw. 
Anomis sp. 

Subfam. Hypeninae 
Plathypena scabra Fabr. 

Subfam. Herminiinae 
Bleptina caradrinalis Gn. 
Palthis angulalis 

Family Notodontidae 
Superfamily Bombycoidea® 


Family Lasiocampidae 
Lasiocampa quercus 


Gastropacha quercifolia 
Cosmotriche potatoria 
Malacosoma americana 
neustria 
Superfamily Geometroidea 

Family Geometridae 

Subfam. Sterrhinae 
Haematopis grataria Fabr. 


Fig. 
Fig. 


Fig. 
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Subfam. Larentiinae 
Coryphista meadi badiaria Hy. 
Edw., Fig. 
Subfam. Ennominae 
Semiothisa nigrocominae Warr. 
Vitrinella pampinaria Gn. 
Micro-lepidoptera 
Superfamily Pyralidoidea 
Family Pyralidae 
Subfam. Pyraustinae 
funeralis Hbn. 
similalis Gn. 
Phlyctaenia ferrugalis Hbn. 
Subfam. Chrysauginae 
Galasa nigrinodis Zell. 
Subfam. Crambinae 
Chilo puritellus 
Subfam. Phycitinae 
Tlascala finitella 
Ephestia kuhniella Zell. 
Superfamily Tortricoidea 
Family Olethreutidae 
Subfam. Laspeyresiinae 
Carpocapsa pomonella 


Fig. 


Fig. 


Class 


Macro-lepidoptera 
Superfamily Noctuoidea 
Family Arctiidae 
Subfam. Arctiinae 
Fig. 


caryae Harris Fig. 
Superfamily Tortricoidea 
Family Tortricidae 


Pandemis limitata Rob. Fig. 


Class 


Without seminal duct. 
Superfamily Incurvarioidea 
Family Prodoxidae 


Tegeticula alba Zell. 
(=yuccasella Riley) 
Proxodus quinquepunctella Cham. 


Members the superfamily Incurvarioidea have the sperm- 
atophore opening into the bursal duct, which extends the 


vagina. 


Bursa and spermatophore similar that 

members this superfamily except americana are from 
Meyrick’s revised handbook British Lepidoptera, London, 1928. 

The spermatophore too small certain its relation the 
seminal duct. 


the three species listed under class might argued 
that the secretion-filled reservoir not part the bursa 
copulatrix, but swollen part the seminal duct. Such dis- 
tinction comparative morphological interest. only 
forensic argument here. Whatever the morphological homol- 
ogy this reservoir may be, functionally the same namely 
secretion-filled sac through which the sperm must pass 
order reach the narrow duct leading the vagina. this 
sense they are exceptions the general rule the higher 
lepidoptera. comparison the bursa copulatrix and seminal 
duct Carpocapsa pomonella (fig. 14) and Pandemis limi- 
tata (fig. 17) suggest that the Tortricoidea least the 
secretion-filled reservoir had best considered pouch 
just off the seminal duct. 


families superfamilies Lepidoptera were examined. The 
six superfamilies were Noctuoidea (39 species), Bombycoidea 
species), Geometroidea species), Pyralidoidea 
species), Tortricoidea species) and Incurvarioidea 
species). Two types relationship the spermatophore 
the seminal duct were noted. (1) the species repre- 
senting all superfamilies except Incurvarioidea, the spermato- 
phore opens into the seminal duct. (2) only three species, 
one which debatable, representing two genera Noctu- 
oid and Tortricoid) the spermatophore does not open directly 
into the seminal duct. these the open end the spermato- 
phore connects with secretion-filled reservoir; this reservoir 
turn connecting with the seminal duct. 

The spermatophore, course, secreted the male the 
time pairing. formed and hardened the bursa 
copulatrix most Lepidoptera that the sperm leaving its open 
end pass directly into the seminal duct leading the vagina. 
Thus the first stage the frequently torturous wandering 
the sperm within the female moth assured the structure 
the spermatophore, already reported Norris and Peter- 
sen. But rare cases the spermatophore empties into secre- 
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tion-filled reservoir turn connecting with the seminal duct. 
these exceptional cases the first stage sperm migration 
cannot simple. How sperm may traverse such secre- 
tion-filled reservoir not known. 

The most primitive families moths have fundamentally 
different type female reproductive system. One these, the 
Yucca Moth, being treated separate paper. seminal 


duct present. The spermatophore opens into the bursal duct, 
which extends the vagina. 
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Population Study Bumblebee Colony, Bombus 
americanorum Fabr. (Hymen.: Bombidae). 


This population study one colony Bombus 
canorum Fabr., removed.on August 23, 1939, from its nest 
Pacific, Missouri. While this species normally nests the 
ground, this one was found old rodent’s domicile the 
hollow portion fallen log near field red clover. 

Important studies population problems social insects 
have been made such able investigators Boden- 
and others, but the life conditions social insects are 
intricate and the studies colonies difficult that many 
data must yet gathered before extensive generalizations may 
made. regard population studies bumblebees, Boden- 
heimer says that “no reliable data are yet known the dura- 
tion development, longevity, total egg-production” 
and that the “lack the relation between the number cells 
and the number individuals the nest even greater than 
the wasps”. For certain species American bumblebees, 
however, and Frison* have recently supplied many 
the missing data; but even so, the last word has not yet been 
said bumblebee populations; therefore, when had the 
opportunity take colony americanorum late the 
season, decided gather what information could add the 
meager knowledge bumblebee populations. 

The date when the nest was taken, August 23, about four 
weeks before the colonies break for the that the 
information which Frison obtained for this species 
holds also for Missouri, which quite likely. The colony 
taken was complete except for three workers, which spent the 
night away from home and were taken their return next 
morning. 


Population Social Insects. Ecological Monographs 287-300, 
939. 


Population Problems Social Insects. Biol. Rev. 12: 393-430, 1937. 

Bumblebees and Their Ways. pp. 199, Y., 1934. 

Contribution the Knowledge the Bionomics Bremus 
americanorum. Ann. Ent. Soc. Amer. 23; 644-665, 1930, 
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The food reserves the nest were scanty; there were only 
four cocoons full honey, and one full and three half full 
cocoons pollen. addition, six others gave evidence 
having one time served pollen containers. None the 
containers were sealed. These were the old cocoons from which 
insects had emerged and were later used containers. 

Frison, who has very thoroughly worked the life history 
americanorum, says that Psithyrus variabilis the com- 
mon social parasite this bumblebee. looked carefully for 
evidence this parasite the colony but found none; nor was 
there any evidence damage done other parasites. Only 
few foreigners were found the nest; one caterpillar that 
might have been (since resembled figure 
Plath’s book) four adult beetles, Harpalus herbivagus Say. 
(L. Buchanan det.), whose interest the nest could not 
determined half-dozen nymphs and half-dozen empty egg 
cases the woodroach Parcoblatta sp. The beetles and roaches 
were evidently scavengers and probably way injured the 
colony. 


CENSUS THE COLONY. 
Immature Population. 


Larvae medium, males workers act spinning cocoons 
Larvae; large, queens act spinning cocoons......... 
Large cocoons containing adult 


Thirty-five the above were fully pigmented and 
winged, ready emerge adults had white bodies, 
some which were just beginning become pig- 
mented. 


Large cocoons containing quiescent larvae queens...... 
Cocoons; small, with male 


the listed above, were fully formed ready 
emerge, were only partly pigmented, were com- 
pletely white. 

Small cocoons with quiescent larvae (sex unknown)...... 

Since the size adult workers and adult males are 
the same (Plath) one may legitimately expect the 
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cocoons also the same size for both castes; 
therefore, the listed above may either males 
workers. 

Total immature organisms 238 


Adult Population. 


Foundress queen; only one colony with frayed wings.... 
Adult dried pinned specimens, mm.5.... 
Young queens; dried, pinned specimens, 20-22 mm....... 
Young queens; dried, pinned specimens, about mm..... 
Workers which returned next 
Total number adults 132 


The tables show chat the immature organisms totaled 238 
and the adults 132, thus giving grand total for the colony 
370. How many the immature organisms would have 
reached maturity before the coming winter not known; 
probably would depend upon climatic conditions. any 
rate, the colony that late date would, have use for addi- 
tional workers, and actually not find any immature 
workers the nest, granting that the small cocoons with 
larvae, whose sex could not determined, are males. these 
larvae are males, then the colony would have had, before 
the close the season, population males; they would 
then almost have equaled the workers number, whose total 
was 102. 

interesting note that there were males the 
nest August 23, but that new queens were there. The 
emerging date for males was still some time off because the 
males still within their cocoons, only eight were far along 
their development have the bodies pigmented. con- 


Measurements adults this species according Plath (p. 164) 
are: queens mm., workers mm., males mm. 

There were four dwarfed workers this colony and Frison (p. 660) 
finds that workers this species produced the early part the 
season are often very small. For certain (Ecology 20: 
440, 1939) was found that workers the first brood, probably due 
undernourishment are often small size. 


trast this when queen cocoons were cut open was found 
that out the were completely formed, with wings ex- 
panded, and ready emerge. this nest, least, the queens 
became adult sometime before the males. 

also interesting note that while adult queens were 
the nest, there were, addition, cocoons (58, 17, and 10; 
see table) which contained immature queens that would have 
emerged before the close the season had the colony not been 
disturbed. This would have given total 114 queens. Since 
apparently there would have been more worker bees becom- 
ing mature, our total population workers 102. This colony, 
then, would have produced before the end the summer 114 
queens and 102 workers. 

item much importance, also, colony this kind 
the amount mortality among the bees during the working 
season. populations social insects generally, not 
always easy study the relation the number born the 
number that survive the end the season. bumblebees, 
however, study this kind comparatively easy, since each 
adult leaves behind telltale cocoon from which hatched, 
and unlike other social insects, the cells are not used second time 
for brood. Therefore when counted 132 adults the 
colony, would expect find 131 empty cocoons the nest 
(deducting cocoon for the queen which was born elsewhere). 
count actually gave 137 empty cocoons, showing that the 
total loss adult insects for the summer was only six. sepa- 
ration the cocoons into two sizes, queen cocoons and worker 
cocoons, showed loss queens; there were queens the 
colony and large empty cocoons. The six bumblebees that 
had been lost, came from among the worker caste. The lack 
mortality the queens was only expected, since they 
were young and had probably spent time outside the nest. 
The mortality among worker bees indeed low and proves, for 
this colony least, that world enemies, Bombus ameri- 
canorum with her big body, flashy colors, audible hum and 
severe sting holds her own very well. 
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Triungulins Rhipiphorid Beetle Borne Elis 
quinquecincta Fabr. (Coleoptera). 


Pyte, Biological Laboratories, Harvard 
University, Cambridge, Massachusetts. 


Among the specimens Coleoptera, Diptera, and Hymen- 
optera collected Sycamore Mills (near Philadelphia), Penn- 
sylvania, during August, 1938, were male and female Elis 
Fabricius. Subsequent examination 
Hymenoptera disclosed the fact that each these two speci- 
mens had four triungulins attached it. the male one was 
attached the hairs the right side the clypeus, one the 
hairs the prothorax, and one between the tarsal claws 
each middle leg. The female Elis bore two attached the 
hairs the prothorax, one the apex the right hind wing, 
and one the basal portion the left hind wing the anal 
vein. 

These triungulins had been killed, was the host, 
cyanide bottle and were quite dry when discovered. They were 
cleared potash and mounted gum damar, and probably be- 
long the genus they may described 

Length 0.34 mm., width 0.12 mm. Body uniformly intensely 
black with the eyes slightly darker. The entire body much 
flattened dorso-ventrally, about twice wide thick through- 
out. 

Head triangular, one-twelfth wider than long; the front 
border forming blunt point. Eyes set upon the posterior 
corners the head, and appearing, specimens cleared 
potash, composed four five ommatidia more 
less uniform size. Antennae three-jointed, cylindrical; small 
basal joint, short second joint, and the third joint more than 
twice long the second. Two apical setae, one much larger 
than the other, are set the apex the second joint. The 
apical seta the third joint long and extremely thin, its 
apex seen only after careful scrutiny under oil immersion 
lens. The antennae and setae are about long the head. 
The palpi are about one-fourth the length the head, three- 
jointed; joints cylindrical. somewhat tri- 
angular, bluntly pointed; concealed beneath the head when 
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closed and capable overlapping slightly. They are set, 
the posterior border, into socketlike depression. Labrum 
with number setae along the ventral exposed portion. 
There also one ventral front each antenna, one ventral 
back each eye, and one along each side the median ventral 
groove that runs the entire length the head passing dorsad 
the closed mandibles. 


Thorax about long the abdomen; prothorax the longest, 
and metathorax the shortest. Each sternum armed, the 
anterior portion, with two very heavy bristles, one each side. 

The abdomen relatively short comparison its width 
and composed nine segments addition apical 
membranous process. Each segment bears number setae 
the posterior margin ventrally; these are arranged four 
longitudinal rows each side with another row the lateral 
margins the segments. addition these the eighth seg- 
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ment bears laterally pair long bristles. The dorsal part 
the body devoid bristles setae. 

The legs are about one-half the length the body, and about 
equal size. The femora are somewhat thickened, the tibiae 
more slender, and the tarsi apparently composed three slender 
joints supported process equally long, but even under oil 
immersion their structure exceedingly difficult ascertain. 
Each part the leg bears number (4-8) bristly hairs 
varying lengths. 

The method attachment these triungulins the host 
the same has been described Brues (1924) for Horia 
maculata Swed. Several hairs, some cases one hair, are 
grasped such way that they pass along the median ventral 
groove the head dorsad the mandibles which close below 
them. That this method attachment secure attested 
the fact that the specimen attached the apex the hind wing 
the female Elis was extended angle and the legs were 
directed posteriorly. This wasp, being fairly rapid flyer, 
must have given her passenger quite dizzy ride. ridges 
were observed the mandibles the case Horia macu- 
lata. 

Reference these triungulins the genus Rhipiphorus 
based upon few distinguishing characteristics. Rhipiphorus 
the only: genus which the eyes are set upon the posterior 
corners the head with the antennae just anterior them 
and Craighead, 1931, 281, figs. G.). all 
other genera the antennae are located upon the anterior half 
the head with the eyes either upon the anterior half near the 
middle. some the eyes are located upon the posterior 
corners, but the antennae are well forward. Cros (1920) 
states that the numbers ocelli are good characters for dis- 
tinguishing between the various triungulins. states the 
Sitarini possess two ocelli, Rhipiphoridae three, Macrosiagon, 
Emmenadia, four, Stylops several and the other 
Meloidae (Horiini, Meloini, Lyttini) one. Boving and Craig- 
head (1931), the other hand, figure (p. 281 fig. E.) Rhipi- 
phorus solidaginis Pierce with five The triungulin 


question has four five; the exact number being difficult 
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determine due their extremely small size. seems that the 
position the eyes and antennae rather than the number 
ocelli better character for distinguishing this genus from 
closely related ones. Chobaut (1919) figures Rhipidius densi 
(p. 204), but although the eyes are located upon the posterior 
corners the head the antennae are far forward. densi also 
possesses many more bristles than the triungulin question. 

The mandibles this triungulin are broader than those 
shown most figures, and not correspond well with those 
figured Boving and Craighead (1931). This difference, 
believe, due the amount clearing done potash. The 
anterior border the mandible much thicker than the pos- 
terior portion. Consequently, first sight the mandibles appear 
thin hooked structures and only after detailed study 
number specimens that the posterior portion evident. 
The position the mandibles eliminates the possibility these 
specimens belonging the Macrobasis described 
Milliken (1921), since the mandibles those genera are 
visible from above all times. the specimen question the 
mandibles are well concealed the labrum when closed. Other 
genera, Tetraonyx, Zonitis Horia, Meloe, with the mandibles 
placed that they are not visible from above, have the anten- 
nae and the eyes located more toward the anterior portion 
the head; this distinguishes them from Rhipiphorus. 
common with all genera having the mandibles placed, these 
triungulins have median ventral groove running the entire 
length the head the ventral surface. this that 
the hair the host pressed the mandibles. 

The tarsus worthy note. appears composed 
three more less equal joints which are supported 
equally long process. The structure the tarsus very diffi- 
cult determine, even using oil immersion lens, and its 
clarity depends upon the amount clearing potash. Cros 
(1920) states that the specimens Meloini observed pos- 
sessed tarsi which terminated three similar curved claws, 
equal thickness sometimes with the median one stouter and 
straight. These types termed “en fourche” and “en trident 
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Neptune”. Brues (1924) describes the tarsus 
maculata “reduced single curved claw each leg”. 
Pierce (1904) describes Rhipiphorus (Myodites auct.) solid- 
aginis, Pierce: “Tarsus apparently three-jointed with long 
claw, almost entirely concealed large, transparent, fleshy, 
elliptical sucker which double its length.” The triungulin 
found upon Elis also has the tarsus three-jointed, but the so- 
called sucker only long the tarsus. Unfortunately, 
Pierce’s figures are not sufficiently detailed show the form 
the tarsus that species. 

The presence these triungulins, genus Rhipiphorus, upon 
both male and female Elis quinquecincta led examine 
other specimens this wasp see they also bore triung- 
ulins. Accordingly, examined the collection Prof. 
Brues, which kindly placed disposal. This series 
contained specimens taken various parts the United 
States from Texas and Chicago eastward. case was 
able discover any triungulin upon any the specimens 
this collection, although they had been taken various times 
during the entire season. This not, however, the first case 
triungulins having been found associated with wasps. 
Barber (1915) has noted flavipennis the cocoon 
the wasp, Bembex spinolae. The presence these Rhipi- 
phorid triungulins upon can probably 
explained case mistaken host the Elis were taken 
while feeding upon some flowers. 
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Does Stridulate? (Lepidoptera Eupterotidae). 


Cornell University, Ithaca, New York. 


Tamphana marmorea Schaus striking little moth, more 
less related the North American the 
odd American group which has, roughly speaking, the vena- 
tion and strong frenulum the Notodontidae, larva the 
Lasiocampidae and appearance the group 
which should rate subfamily Eupterotidae, though 
Schaus places with the 

For the Apatelodinae whole the genitalia are normal 
character: uncus well developed and articulated with the in- 
flated tegumen, Bombycidae, Geometridae, Sphingidae, 
valves well developed, normal character and articulation, 
their inner side articulating with transtilla above and normal 
juxta below; tegumen and vinculum forming normal ring, 
the latter with more less distinct saccus; gnathos showing 
slight peculiarity being often continuously chitinized with 
the tegumen, though the two elements show separate systems 
sculpture Olceclostera, least. 

The genera whole fall into two groups, which not 
correspond the venational groups used but 
correspond with the few known larvae. the first, typified 
Epia, the eighth segment highly modified, chitinized, and 


See Seitz’s the World” vol. vi, pp. 675, 692, pl. 
89, fig. k8. 
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toothed spined dorsally and ventrally; uncus reduced and 
more less membranous, and aedeagus long and but 
the valves, while little reduced size and simplified, are 
normal general structure, position, attachments, and obvi- 
ously function. The larvae show masses very character- 
istic hair-scales. Quentalia typical this group, which 
includes Anticla, Zanola, Colla and Epia. the last two 
the specialization has gone further and the last two segments 
are hopelessly fused. 

The other type that true Apatelodes. The uncus 
strongly chitinized and clearly articulated, most often forked, 
and plainly fully functional; the eighth segment unmodified, 
the very short and stout, usually simple, and the 
valves are large and complex, often showing some trace 
clasper, and typically with hairy lobe projecting posteriorly 
from the costal articulation. The known larvae have tufts and 
pencils fine hair. Apatelodes, Olceclostera, Arotros, Drap- 
atelodes, Colabata, Compsa and Drepatelodes belong this 
group, though with some e.g., has lost 
the juxta. 

Tamphana (see figure falls quite outside this picture. 
The uncus reduced any Epiine, but wholly separate 
from the large inflated tegumen, which latter has large rough 
lateral extensions. The eighth segment not chitinized dor- 
sally ventrally, but has two lateral chitinizations its inner 
face, ending below hooks sclerite the figure) 
can find juxta, transtilla gnathos, but the other hand 
the saccus longer than any other Apatelodine. Most 
extraordinary all are the valves. The main part these, 
corresponding valvula, sacculus and clasper, are reduced 
two little hairy lobes, the right one subsessile, the left attached 
slender stem, and both obviously functionless rudiments 
but above these there are two unsymmetrical and highly chiti- 
nized masses, attached broad sliding articulation the 
side lobes the tegumen, and extending nearly meet the 
sides the uncus. The right one broader the base, 
occupying the whole midventral line, and ends ventromesally 
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Fig. Male genitalia Tamphana marmorea. 


black horizontally striated knob; while the left one over- 
lies it, narrower, less obviously striated (the faint striations 
are not shown the figure) and ends mesally blunt 
ridge which lies the striated area the right one. 

This has all the appearance stridulatory organ, with file 
and scraper; and hope some good field observer Panama 
elsewhere will report the mating behavior. The species 
not too rare Barro Colorado Island, though only males 
are before me. 

also curious problem how mating managed this 
species; the uncus and valves, which together form the usual 
clasping apparatus, are obviously non-functional; there 
adequate modification the eighth segment take their place. 


may only note that the aedeagus tremendously developed, 
ending heavy circular hook. would doubtless strong 
enough hold attachment, but mystery how could 
engaged and disengaged. 


Descriptions Three New Species Mexican 
Chimarrha (Trichoptera: Philopotamidae). 
DENNING, University Minnesota, St. Paul. 


December, 1938, Mr. Janus Ridley made short collecting 
trip into northeastern Mexico. While collecting the Mexican 
state, Nuevo Leon, approximately 200 miles south the Texas 
border, three new species Chimarrha were taken. wish 
express thanks Mr. Nathan Banks for examining these 
specimens, and Mr. Ridley for presenting them gift 
the University Minnesota. 


Chimarrha betteni sp. 

expanse mm. Head blackish, thorax, 
antennae, palpi and legs fumose. Setae head and thorax 
black and light brown. Wing membranes fumose, black setae 
quite dense along costal portion wings and sparsely scattered 
over remainder. Three hyaline areas, devoid setae, distri- 
buted over forewings follows: narrow nearly straight line 
extending from fork wide V-shaped spot, 
fork and short narrow line just beyond tip 
Anal veins. Ocelli small and inconspicuous. Second segment 
maxillary palpus with group long stout black setae 
distally, extending almost two-thirds length third segment 
maxillary palpus. Spurs 1-4-4; spur foreleg small and 
inconspicuous. Venation typical for genus. 

Genitalia Fig. tergite heavily sclerotized 
curved ventrad distally with median laminate process extend- 
ing the cercus, curving anteriorly and fusing the antero- 
dorsal angle tenth tergite, distal margin this process much 
more heavily sclerotized than eighth tergite, each 
side this median process, produced caudad into thin, flat 
ovate projection, bearing few rather long setae. Sternite 
ninth segment heavily sclerotized, almost completely covered 
eighth sternite, ventral lamina narrowly attenuated. Ninth 
tergite heavily sclerotized, sickle-shaped, curved caudad dis- 
tally; bearing the semi-ovate cercus along posterior margin; 
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entire margin cercus and ninth tergite with brush dense 
rather long setae; proximally this tergite fused postero- 
ventral angle eighth tergite. Small ovate structure, covered 
with small setae, between distal end ninth and tenth tergites, 
barely discernible when viewed laterally. Tenth tergite extend- 
ing caudad over aedeagus, saddle-shaped, posterior margin 
curved dorsad about even with cercus. Clasper small, narrow, 
widest portion about three times width base; ventral margin 
elongated dorsad into blunt finger-like projection, dorsal margin 
with two short blunt angulations. Aedeagus weakly sclerotized, 
distally two splinter-like sclerites. 

expanse mm. Very similar size, color and 
general characteristics male. 

Holotype—Male, Villa Allende, Nuevo Leon, De- 
cember 1938, (Janus Ridley). Deposited University 
Minnesota collection. Allotype—Female, same data for holo- 
type. Paratypes—2 males, same data for holotype 
Chimarrha ridleyi sp. 


expanse mm. Head, thorax and antennae 
blackish, setae head and thorax brown; palpi and legs 
fumose. Wing membranes fumose, short black pubescence very 
sparsely scattered. Four small hyaline areas distributed over 
forewings follows: narrow line extending from fork 
rounded hyaline spot near fork and 
narrow line short distance beyond this fork, and extending 
across cell relatively wide line near tip Anal veins, 
extending from near margin wing. Ocelli small and 
inconspicuous. Second segment maxillary palpus with 
group stout black setae distally extending almost one-fourth 
length third segment maxillary palpus. Spurs 1-4-4, spur 
fore tibia relatively stout and prominent. Venation typical 
for genus. 

Genitalia Fig. Ninth segment heavily sclerotized, 
sternite broadly triangular, proximal fifth covered eighth 
segment, ventral lamina short, triangular, bearing few, small, 
fine setae; dorsally ninth tergite about one-fourth 
width eighth tergite, along lateral margin anteriorly 
directed blunt angulation. Tenth tergite relatively simple, com- 
posed pair narrow plates, extending caudad about two- 
thirds length aedeagus, postero-ventral 
dorso-distal portion with small, wide, flattened 
triangular projection; distally tenth tergite weakly sclerotized. 
Small rounded clasper, base tenth tergite, bears few long 
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fine setae. Clasper with base narrow, greatly widened distally, 
postero-dorsal corner elongated postero-ventral 
corner blunt, directed ventrad; distal margin serrate, and 
rounded ventral margin bearing fairly long, fine, light-colored 
setae, concave inner surface with setae. 


Holotype—Male, Villa Allende, Nuevo Leon, Mexico, De- 
cember 1938, (Janus Ridley). Deposited University 
Minnesota collection. 


Chimarrha pylaea sp. 


expanse mm. Head and thorax blackish, an- 
tennae black, palpi and legs fumose. Setae head and thorax 
dark brown. Wing membranes fumose, covered with short 
black sparse pubescence. Five small hyaline areas, all devoid 
setae, distributed over the forewing follows: small spot 
along near fork and narrow line extending 
and Ms; narrow line, just beyond this fork extending from 
across fairly wide line near tip Anal veins 
extending from near margin wing. Ocelli small and 
inconspicuous. Second segment maxillary palpus with 
group stout black setae distally, slightly less than 
one-fourth length third segment maxillary palpus. Spurs 
1-4-4; spur fore tibia relatively stout and prominent. Vena- 
tion typical for genus. 


Terminalia males Chimarrha, lateral views: Ch. 


Genitalia Fig. ninth segment heavily 
sclerotized, ventral lamina short, triangular, directed slightly 
dorsad, few fine setae present, dorsally ninth tergite narrowed 
about one-tenth width eighth lateral margin with 
acute angulation directed anteriorly. Clasper convex, pos- 


tero-ventral angle fingerlike, curved dorsad, almost reaching 
ventral margin aedeagus; proximo-dorsal angle wide, blunt, 
directed dorsad; viewed laterally two small teeth along distal 
margin; mesal margin serrate entire length. Convex outer 
surface with few fine setae along margins, concave inner sur- 
face with setae. Tenth tergite thin narrow plate, gradu- 
ally tapering ventro-caudad, extending caudad about two-thirds 
length aedeagus; proximal half plate moderately sclero- 
tized, distal half only weakly sclerotized. Small rounded 
cercus, base tenth tergite, bearing few long fine setae. 
Distal portion aedeagus with dorso-caudad directed lobe, 
bearing small splinter-like sclerite. 

Holotype—Male. Monterey, Mexico, December 1938, 
small stream, (Janus Ridley). Deposited University 
Minnesota collection. 


Cardinal Feeding Mantid (Orthoptera: Mantidae). 


Early the morning October 19, 1940, cold day (26°F. 
M.), saw male cardinal the porch, under 
arborvita tree, apparently eating leaves and white fruits 
silver lace vine which had been left the floor when the vine 
was cut back for the winter. After close watching saw that 
the “green were the front wings mature mantid 
(Paratenodera sinensis) and the “white were bits 
the internal organs. All four wings turn were picked 
and passed through the bill from side side, beginning the 
thin outer edge and working toward the base, such way 
that the bird seemed squeezing out any substance that 
could extracted. The base the wing was “nibbled” thor- 
oughly and then the wing was tossed aside. Between dealing 
with wings, the bird ate most the thorax, discarding the 
tougher chitin the back, and the femora most the 
legs. then started the abdomen and dragged out the 
contents bit bit until had consumed least half. 
that time the bird was obviously and would eat 
bit, then sit back and wait until was able take another 
beakful. Finally had give and leave the rest for 
another time—which never came gathered the frag- 
ments. 

did not see the beginning the feast not know 
the bird caught the mantid found dead. the latter, 
must have just died was flexible and 
Cheyney, Pennsylvania. 
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Current Entomological Literature 


COMPILED BY V. S. L. PATE, L. S. MACKEY and J. W. CADBURY. 

Under the above head it is intended to note papers received at the 
Academy of Natural Sciences of Philadelphia pertaining to the En- 
tomology of the Americas (North and South), including Arachnida and 
Myriopoda. Articles irrelevant to American entomology will not be noted; 
but contributions to anatomy, physiology and embryology of insects, 
however, whether relating to American or exotic species will be recorded. 

This list gives references of the current or preceding year unless other- 
wise noted. All continued papers, with few exceptions, are recorded only 
at their first installment. 

For records of Economic Literature, see the Experiment Station Rec- 
ord, Office of Experiment Stations, Washington. Also Review of Applied 
Entomology, Series A, London. For records of papers on Medical Ento- 
mology, see Review of Applied Entomology, Series B. 

Note. References to papers containing new forms or names not so stated 
in titles are followed by (*); if containing keys are followed by (k); 
papers pertaining exclusively to neotropical species, and not so indicated 
in the title, have the symbol (S) at the end of the title of the paper. 

The figures within brackets [ ] refer to the journal in which the paper 
appeared, as numbered in the list of Periodicals and Serials published in 
our January and June issues. This list may be secured from the pub- 
lisher of Entomological News for 10c. The number of, or annual volume, 
and in some cases the part, heft, &c., the latter within ( ) follows; then 
the pagination follows the colon : 

Papers published the Entomological News are not listed. 


tions North American crane-flies. [119] 24: 602-644, ill. 
Anders, C.—Living aerials. [Nat. Mag.] 34: 94-96, ill. 
Anon.—A new entomologist joins Ward’s staff. [118] 14: 
1-2, Anon.—Collections insects for illustrating im- 
portant biological concepts. [118] 14: 9-10, ill. Fletcher, 
C.—Collecting and preservation Coleoptera. [118] 14: 
8-9, ill. Ruediger, als krankheitstibertrager. 
the ecology the Azof-Black Sea race Trichogramma 
evanescens. [Bull. Plant Protection USSR] 1940: 161-165. 
Teale, W.—The Golden Throng. Dodd, Mead Co. 
1940. 208 pp., ill. von Tunkl, F.—Bemerkungen tiber die 
art der fundortangaben vom wissenschaftlichen standpunkt. 


Jahr.] 1938-39: 113-120, 


ANATOMY, PHYSIOLOGY, ETC.—Fallis, 
(see under Diptera). Hollick, J.—(see under Diptera). 
Huzimatu, K.—The life history new cynipid fly, Kleid- 
otoma japonica. [Sci. Rep. Tohoku Imp. Univ.] 15:457- 
480, ill. Mitchell, alimentary tract Vespula 
maculifrons (Vespid.). [43] 41: 29-38, ill. Sidorovnina, 
E.P.—On the hibernation the egg-parasite the bug 
Plant Protection USSR] 1940: 183-184. Tsuda, 


—Metamorphose von Glyphotaelius admorsus. [Annota- 
tiones Zool. Japonenses] 19: 195-197, ill. 


—Heat production movement and its importance the 


ecology nocturnal butterflies. [Izvestiia Nauchwoo Inst.] 
23: 293-338. 


THE SMALLER ORDERS INSECTS.—Carpenter, 
M.—A revision the nearctic Hemerobiidae, Berothi- 
dae, Sisyridae, Polystoechotidae and Dilaridae. Amer. 
Acad. Arts 74: 193-280, ill. Carriker, A., Jr.— 
Studies neotropical Mallophaga—Part II. New genera 
and species. 281-300, ill. Hubbard, 
review the fleas the genus Meringis with two new 
species. Univ. Bull.] 37: pp., review 
the western fleas the genus Malaraeus with one new 
species. and the description new Thrassis from Nevada. 
Pacific Univ. Bull.] 37: pp., ill. check list the fleas 
the Pacific Northwest. [Pacific Univ. Bull.] 37: pp. 
Montgomery, E.—A revision the genus Diastatops 
(Libellulidae) and study the leg characters related 
genera. Lloydia] 213-280, ill. Yoshi, some Col- 
lembola from Hokkaido. [Annotationes Zool. 


19: 185-190, ill. 


ORTHOPTERA.—Rehn, the species the 
genus Camposia (Acridid. 
No. 68: pp., ill. (ks*). Urquhart Corfe.— 
The European praying mantis (Mantis religiosa) On- 
tario. [Canadian Field-Nat.] 54: 130-132, ill. 


HEMIPTERA.—da Costa Lima, Brasil. 
Hemipteros. Volume 1940. 351 pp., ill. (k). Novopols- 
kaia, E—New data concerning the biology the apple 
sucker the Crimea. Plant Protection USSR] 1940: 
96-98. Snipes. Carvalho Tauber.—Biological studies 
Ornithocoris toledoi, the Brazilian chicken bedbug. 
State Coll. Jour. 15: 27-37, ill. 


LEPIDOPTERA.—Bell, new genus and some 
new species Hesperiidae from Peru, the Bassler Col- 
lection. [40] No. 1094: pp., ill. Bobinskaia, 
ecological factors regulating the increase Polychrosis 
bortana Kakhetia. [Bull. Plant Protection USSR] 1940: 
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78-86. Clark, H.—Butterflies Farmville, Virginia. [91] 
31: 38-40. Davenport, D.—The butterflies the satyrid 
genus Coenonympha. [Bull. Mus. Comp. Zool. Harvard 
87: 215-349, Kotzsch, H.—Das praparieren der 
Schmetterlinge. Jahrb.] 1938-39: 5-15. ill. Miller, 
O.—Observations sod web-worms (Crambus spp.) 


Kansas. [Trans. Kansas Acad. 43: 267-281, ill. 


DIPTERA.—Bequaert, Hippoboscidae 17. 
The Hippoboscidae the Antilles. [115] 19: 305-327. Cope, 
B.—The morphology Esthiopterum diomedeae (Mal- 
lophaga). [117] 117-142, ill. Fallis, M.—Studies 
Oestrus ovis. [Can. Jour. Res.] 18: 442-446, ill. Hollick, 
flight the dipterous fly Muscina stabulans. 
Trans. Ry. Soc. Lond.] (B), 230: 357-390, ill. 
Rubcov, A.—Geographical expansion and evolution 
gadflies connection with the history their hosts. [Pri- 
1940, No. 48-60, ill. Seevers, Termi- 
tophilous Diptera from the neotropics. [Zool. Ser. Field 


Mus. Nat. Hist.] 24: 175-193, ill. Alexander, P.—See 
General. 


study the species belonging the melyrid genus Tricho 
chroides. [1] 66: 283-306, ill. Studies the Melyridae. 
No. 12. [1] 66: 319-324. Murayama, J.—Nouvelle note sur 
les Scolytides Manchoukuo. [Annot. Zool. Japon.] 19: 
229-237. 


HYMENOPTERA.—Linsley, G.—A revision the 
genus Oreopasites (Nomadid.). [1] 66: 
Mitchell, T.—(See under Anatomy). Rees Grund- 
mann.—A preliminary list the ants Utah. Univ. 
Utah] 31: pp. Snodgrass, E.—The male genitalia 
Hymenoptera. [Smiths. Misc. Coll.] 99: pp.. ill. 


SPECIAL NOTICES.—Synonymic list butterflies 
Korea. Seok. Korea. 1939. 391 pp., ill. 


ACCOUNT THE LICE WHICH INFEST MAN, 
THEIR MEDICAL IMPORTANCE AND CONTROL. Patrick 
Director, Department Medical Entomology, London School 
Hygiene and Tropical Medicine, Professor Medical Ento- 
mology, University London. William Wood Book. The 
Williams and Wilkins Co., Baltimore, 1940. 834 inches, 


lii, ENTOMOLOGICAL NEWS 


pp. ix, 115, tables, text figures, $3.00.—The author, writ- 
ing November, 1939, says the preface: the present 
moment the control the louse has become extremely im- 
portant civil well military life. may therefore 
service publish account the insect, its relations 
disease and the methods that may used for controlling it. 
The present book was originally written part larger 
work medical entomology which preparation. was 
designed for readers with some knowledge both entomology 
and medicine: trust that has now been made comprehen- 
sible those who lack the one the other.” 

better general description the book could hardly 
written. full valuable information and data all 
kinds. should most useful physicians, nurses and 
sanitation entomologists working the war zone and value 
all students wishing concise yet comprehensive summary 
date our knowledge these insects and their relation 
medicine, well any intelligent layman who may have 
reason use it. Essentially highly concentrated compilation 
data and results responsible work the louse, its biology 
and medical importance, much that inconclusive has been 
omitted from text and bibliography. The student thus saved 
the labor sifting the literature for himself. 

The author justifiably devotes only the first pages the 
zoological position the Anoplura and the external and in- 
ternal anatomy Pediculus humanus. The next pages are 
concerned with the individual and collective biologies head 
and body lice. Twenty-seven more have reference the 
medical importance humanus with full discussions 
the entomology Typhus, Trench and Relapsing fevers to- 
gether with development their causative organisms while 
the body the louse and the methods which they are trans- 
mitted man. Ten full pages control followed six all 
aspects Phthirus pubis, and appendix pages meth- 
ods rearing and artificially feeding lice for experimental 
purposes the main text. There are pages refer- 
ences and adequate index. 

There nothing superfluous the book, yet Mr. Buxton 
avoids condensing his material the point unreadability. 
Moreover, the selection illustrations, graphs and tables seems 
most fortunate and should very helpful only because they 
are brought together one volume. Helpful too are the cross 
references the text figures, other sections the 
book and bibliography, and the citation all temperature read- 
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ings both Fahrenheit and Centigrade scales. Finally, 
seems this reviewer that the author has succeeded admirably 
making the volume intelligible either medical student 
entomologist. 

Perhaps the only disappointing feature the short treat- 
ment accorded pubis. Although not important 
medically, thoroughly studied biologically, 
humanus, very brief accounts this species are the rule 
most reference works. Undoubtedly Mr. Buxton has felt justi- 
fied reducing his discussion the crab-louse, but com- 
parison with the rest the text, this section seems 
somewhat less comprehensive. 

The total content and its arrangement, together with its 
convenient size will combine make this book most valuable 
tool the hands medical and entomological workers. Per- 
haps not too bold suggest that for these very reasons 
may make great contribution toward controlling major out- 
breaks lice and louse-borne diseases war ravaged Europe. 
the years come prove this so, Mr. Buxton will have 
performed service for which humanity itself can pro- 


OBITUARY 


regret record the deaths the following Entomolo- 
gists, whom hope give longer notices future issues: 


Dr. CHARLES author papers ticks, 
and long secretary the International Commission Zool- 
ogical Nomenclature, January 24; 


WILLIAM LENG, prominent Coleopterist and Di- 
rector the Public Museum Staten Island, New York, 
January 25; 


Dr. Levi Lepidopterist, Director emeritus 
the Reading, Pennsylvania, Museum and Art Gallery, Feb- 
ruary 


SAMUEL Coleopterist, Director emeritus the 
Museum Comparative Zoology Harvard University, 
February 


EXCHANGES 


This column intended only for wants and exchanges, not for 
advertisements goods for sale services rendered. Notices 
not exceeding three lines free subscribers. 


These notices are continued as long as our limited space will allow; the new ones 
are added at the end of the column, and, only when necessary those at the top (being 
longest in) are discontinued. 


Wanted.—To hear from specialists who would care determine 
some family insects for share the duplicates. have many 
specimens, especially some families Diptera and Hymenoptera. 
Jaques, Iowa Insect Survey, Mt. Pleasant, Iowa. 


Insects from Northern will collect insects for specialists 
certain groups upon their request; very rich fauna; rates reason- 
able. Address: Mr. Alexander Yankovsky, Shuotsu-Ompo, 
Korea, Japan. 


Wanted—Living specimens the luminous beetle Phengodes 
this summer. Newton Harvey, The Biology Dept., Princeton 
University, Princeton, New Jersey. 


Malacodermata (except Lycidae and Cleridae) the world. Will 
determine and purchase. Also exchange against Col. all other 
insects from Bolivia. Walter Wittmer, Casilla 852, Paz, Bolivia, 
America. 


want collect Rothschildia, agapema, gulfina and moths and 
Texas butterflies for interested persons. Eula Frizzell, San 
Benito, Texas. 


Wanted—To hear from collectors who desire extra good cocoons 
Michigan Platysamia columbia, that will emerge June, 1941. 
McAlpine, 575 Townsend St., Birmngham, Michigan. 


Wanted—Specimens the genus Trox from North America. Will 
exchange determine for duplicate material. Mark Robinson, 231 
Cherry St., Sharon Hill, Pennsylvania. 


Lepidoptera—From the South, including palamedes, halesus 
and jucunda exchange for fauna from other localities. 
Eustis, 2230 McDowell St., Augusta, Georgia. 


Wanted—Egg cases preying mantids. Correspondence desired 
with those who will collect. Osmond Breland, Department 
Zoology, The University Texas, Austin, Texas. 


Wanted—To buy, specimens bees the genus Nomada, any 
quantity, especially North American. Quote price, locality. Hugo 
Rodeck, University Colorado Museum, Boulder Colorado. 


PERU 


FAVORABLE OCCASION FOR COLLECTORS AND SPECIALISTS! 
deliver moderate prices from the unexplored primitive Forest 
PERU: Butterflies, Beetles (Ceramb., Curcul. Scar. etc.), Odonata-Dragon- 
flies, Orthoptera, Hymenoptera, Diptera, etc, first class quality. 
Please apply 


PEDRO PAPRZYCKI, SATIPO, PERU, SOUTH AMERICA 


THE PAN-PACIFIC ENTOMOLOGIST 


quarterly journal general entomology published bythe Pacific 
Coast Entomological Society. insect problems the Pacific area 
but way confined that region. The systematic and biological 
phases entomology are stressed including articles insect taxonomy, 
morphology, life history, and distribution. 


Subscription price $2.00 per yearly volume 
about two hundred pages. 


few complete sets the thirteen back volumes are still available 
increase price. 


Address: California Academy Sciences 
San Francisco, California 


Scarce Literature Now Available 


Contributions which appeared the various publications 
the Academy Natural Sciences Philadelphia often have been 
unprocurable students account the rarity separata, 
which years past were not retained for sale the Academy. 
Nearly all papers published since 1880, however, are now avail- 
able and can obtained from the Academy moderate prices. 
addition excerpts nearly all other papers which appeared 

Our price lists entomological and other publications now 
available will supplied request, and information gladly fur- 
nished upon any other specially desired publication the 
Academy. Supplementary editions these price-lists, contain- 
ing large number additional titles, are also preparation. 


Academy Natural Sciences Philadelphia 
NINETEENTH AND THE PARKWAY, PHILADELPHIA, PENNSYLVANIA 


Years Service Entomology 


For over one-quarter century Ward’s Natural Science Establishment 
has been supplying collectors with: 


The best entomological supplies and equipment the lowest possible 
prices. 


Awide variety specimens accurately determined and carefully mounted. 


Collections insects for the teaching entomologist illustrate life, 
histories, taxonomy, morphology, economic phases, etc. 


NATURAL SCIENCE, 


The Frank Ward Natural 
Science the University Rochester 


Write for current catalogues and 


prices entomological specimens. 


collections, and equipment. 


REVISTA ENTOMOLOGIA 


INTERNATIONAL REVIEW ENTOMOLOGY 


magazine published four times year Thomaz 
Borgmeier, O.F.M., devoted entomology, mainly the neotropical 
fauna. 


The volumes already published since 1931 comprise thousands 
pages and contain articles leading entomologists such 
Hood, etc., with bibliography the current literature (economic and 
non-economic) the neotropical fauna. 


Annual subscription $4.00 ($5.00 through booksellers). 
All payments are advance. The back volumes are still sale; price 
each volume $4.00 S.; through booksellers $5.00 


Subscriptions should sent the Editor: 


THOMAZ BORGMEIER, M., 
Convento Antonio, Largo Carioca, Rio Janeiro, Brazil. 


RECENT LITERATURE 
FOR SALE BY 
THE AMERICAN ENTOMOLOGICAL SOCIETY 
1900 RACE STREET, PHILADELPHIA, PA. 


COLEOPTERA 
1080.—Blaisdell (F. E., monographic study the 
species belonging the Melyrid genus Trichochroides. 


(66: 283-306, pl., 1941) 
1082.—Studies the Melyridae. No. 319-324, 1941) 
HYMENOPTERA 

1081.—Lindsley (E. G.)—A revision the genus 
(Nomadidae). (66: 307-318, fig., 1941) 
ODONATA 
(J. G.) —Studies Neotropical Gomphine 
dragon-flies. (65: 363-394, ........... 
ORTHOPTERA 
(M.)—Studies Orthoptera which occur 
north the Mexican boundary. and XI. (65: 


ps 


39) 
South Am. sps. ‘of the podine Gen. Trimerotro- 
pis (Acrididae). (65: 395-414, 
1073.—The application, relationship and sps. Scyllina and 
Scyllinops. (Acrididae), (66: 101-120, 


HERE SPACE AWAITING 
ENTERPRISING 
ENTOMOLOGICAL ADVERTISER 
FOR RATES SEE 
SECOND PAGE COVER 
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